Abstract Owls represent typical nocturnal avian predators. They are known since the beginning of the Tertiary. Thirteen species live in Europe, but the number of extinct fossil species is only slightly above twice that number. The present genera appeared in the Neogene period. They also have a major significance regarding palaeoecology, since most of the fossilized remains of small-medium sized vertebrates are available from owl pellets. The author wishes to describe the occurrence and evolution of owls in Europe from the Cretaceous to current times, as well as to provide an osteological guide of recent species. The text is supplemented by 16 plates, 4 size charts, and extensive bibliography.
Introduction
The order Strigiformes consists of nocturnal predators, although numerous species (like Snowy Owls and Short-eared Owls) also prey and feed during the day. They are present all across the globe except Antarctica and a number of oceanic islands. They vary in size, and so do their prey (from insects to bigger birds, fawn-sized mammals). Females are typically larger than males. They nest in crevices of rocks, tree burrows, uninhabited nests and buildings, their nestlings remain in the nest. Consumed but undigested body parts (bones, feathers, hair, scales) are disposed of in the form of pellets at their resting place regularly at the same location. True owls, barn owls, and a few extinct species belong to this category. The number of extinct and identified species is more than 200 worldwide.
True owls (Strigidae) incorporate numerous species. Their time of appearance within the fauna is uncertain. Two giant species reported in the 1970's from the Late Cretaceous -Nyctea scandiaca (Linnaeus, 1758) Known from the Carpathian Basin Q3/II: of Vindija (Croatia) (M. Malez 1961 , V. Malez 1973 , 1991 , M. Malez & Rukavina 1979 ; Q4/I: of Merkenstein (Austria); Budapest-Remetehegyi Niche, Bivak Cave, Buják, Hámor-Puskaporos Niche, Varbó-Lambrecht Kálmán Cave (all in Hungary); Detrekőszentmiklós-Pálffy Cave (Dzereva Skála), Novi I, III (all in Slovakia) (Nehring 1880 , Róth 1881 , Lambrecht 1912 , Wettstein & Mülhofer 1938 ; Q4/II: of Grosse Offenbergerhöhle, Hohlensteinhöhle (all in Austria); Csákvár-Esterházy Cave (Hungary); Kisderzsida (Derṣida Mică) (Romania) (Kretzoi 1957 , Bocheński & Tomek 1994 , Bindea 2008 , as well as the Q1-2: of France; Q3: of Azerbaijan, France, Germany, United Kingdom; Q4/I-II: of Austria, Belgium, Croatia, Czech Republic, France, Germany, Italy, Netherlands, Poland, Russia, Spain, Switzerland, Ukraine, United Kingdom ).
-Nyctea scandiaca † gallica Mourer-Chauviré, 1975 Known in the European Quaternary from Q3: of France; Q4/I: of France ).
-Nyctea sp. Known from the Carpathian Basin Q4/I: of Velika Pecina (Croatia); Szilvásvárad-Istállóskői Cave (Hungary) (Lambrecht 1912 , V. Malez 1975 , as well as the Q3: of France ).
- †Intulula (Mlikovskỳ, 1998) - †Intulula brevis (Ballmann, 1969 ) / Strix aff. brevis (Ballmann, 1969) Known from the Upper Miocene (MN 9) of the Carpathian Basin: Rudabánya (Hungary) (Jánossy 1993 ). -Strigidae gen. et sp. foss. indet. Known from the Middle Miocene (MN 7/8) of the Carpathian Basin: Felsőtárkány-Felnémet 2/3 (Hungary) (Kessler & Hír 2012) .
Palaeoecological Conclusions
The palaeoecological significance of owls is major, primarily of species living, digesting and nesting at locations where the bones in their pellets are able to fossilize and become preserved due to advantageous taphonomic conditions. Such locations are caves, crevices of rocks or cliffs of karst plateaus. Since owls usually dispose of pellets at the same location, they can accumulate, sometimes during a number of generations, forming bone breccias in sediments. The layers of these form the basis of the fine-layer segmentation of the Neogene, but mainly the Quaternary.
Osteological characteristics of owls in Europe
Skeletal parts of owls are relatively easy to identify. On the one hand, females are typically bigger than males (thus the sizes given in the size chart are for information purposes only), and on the other, they are usually robust, apart from the Barn Owl. These are the mandible, the coracoid of the pectoral girdle, the scapula, and bones of the upper and lower limbs (apart from the fibula and certain phalanges). The skull, the sternum and the synsacrum are also typical, although these usually did not preserve, unlike bones of the pectoral girdle and the limbs.
Method
For every discussed skeletal part, the anatomical terminology (after: Lambrecht 1933 , Ballmann 1966 , 1976 , Baumel et al. 1979 , Langer 1980 , Gilbert et al. 1981 , Kessler 2013 ) and method of measurement (von den Driesch 1976 , Langer 1980 , Kessler 2013 ) of the bone in question is given, illustrated by the appropriate bone of the Eurasian Eagle-owl (Bubo bubo). Arrows indicate the coded characteristics (Plate 1-2) and the method of measurement (Plate 3). According to skeletal parts, their characteristics are the following:
Coracoideum (Plate 4):
Generally, relatively short and stout, except for the barn owl. Under the straight and clublike processus acrocoracoidalis (a) the body is stout, and has a triangle-shaped pointed, but cranially curved processus procoracoidalis (e) extending from it, with a well-defined foramen procoracoideus (b) located on it. The sternal end is asymmetrically triangle-shaped. 
Humerus (Plate 7)
As with other birds, it is one of the most well-diagnosable skeletal parts of owls, furthermore, this applies to both epiphyses on their own. On the proximal epiphysis, the caput humeri (f) is definitely cambering, crista deltopectoralis (g) is arched, tuberculum dorsale (h) and tuberculum ventrale (i) are well-defined, fossa pneumotricipitalis (j) is round, deep and there is only one, distally; impressio coracobrachialis (k) is wide and well-defined, however, sulcus transversus (l) is poorly developed. The distal epiphysis is wide, the fossa musculi brachialis (m) well-developed and shaped like an equilateral triangle. The condylus ventralis (n) and the condylus dorsalis (o) are well-developed. 
Tibiotarsus (Plate 14)
The skeletal part has a high degree of homogeneity, the species can only be concluded based on its size. The fibula is typically grown to the tibiotarsus close to the distal epiphysis. On the distal epiphysis of the tibiotarsus, the pons supratendineus is missing, the sulcus extensorius (a) is wide and deep, the two epicondylus (lateralis and medialis) (b, c) are poorly developed, as is the tuberculum retinaculum musculi fibularis (d). Above the incisura intercondylaris (e) on the caudal side, a wide hole (fossa flexoria) can be found.
Tarsometatarsus (Plate 15)
Primarily, the tarsometatarsus changes relative to species. Morphological differences are less typical, and they can mostly be found on the distal epiphysis. The trochlea metatarsi IV.
(c) has a typical shape. 
Distal phalanges (Plate 16)
Since one leg contains 4 distal phalanges, those can be distinguished based on the shapes of (cotyla articularis) (b) as well as tuberculum extensorium (a) and tuberculum flexorium (c). Seven phalanges can also be identified in a similar manner. This, however, requires an appropriate comparative collection to accomplish. In the tables and figures, we only show a distal phalanx of each species for information purposes, without their exact classification. The available collection only made this possible in case of the Eurasian Eagle-owl (see Plate 2). The fact that the distal phalanges of the 4 toes can differ in size and somewhat in appearance has to be taken into account. Thus, the characteristics presented here are provided for information purposes only, as well as their lengths in the size table.
Plate 3. helps understand the size charts. 
Bubo bubo Glaucidium
Nyctea sc.
Otus scops
Strix aluco S. nebulosa S. uralens. 
Surnia ul.

Tyto alba
